By European standards Scotland is a violent country with a disproportionate number of its homicides occurring in Glasgow. In addition to its devastating health and social impact, 
Introduction
Interpersonal violence has blighted Glasgow for over a century (Davies, 1998 (Davies, , 2007 . The image portrayed by the media is that of a city built on a violent reputation, particularly the presence of violent young street gangs or "teams" who engage in recreational violence, often involving sharp weapons. The impact is not only the large number of hospital admissions from lacerations, puncture wounds, and head trauma but also the significant number of homicide or injury) to estimate the financial savings associated with the reduction in violence brought about through violence prevention measures. Thus, the current study tests a method to estimate preliminary annual costs of homicide in Glasgow between 2002 and 2009, focusing on costs outside NHS estimates (i.e., criminal justice, etc.). Glasgow has been chosen as the test site for this approach, due to the disproportionate number of Scottish homicides that occur in the city.
Method
All anonymized homicide data, including dates, location, and age of both the victim and offender, were supplied by the Violence Reduction Unit (VRU) in conjunction with Strathclyde Police. Similar to the approach devised by Brand and Price (2000; see also Dubourg et al., 2005; Mayhew, 2003) four main categories were examined and will be described in turn.
Lost Output Due to Homicide (Human Capital) To calculate lost output, data on average age of death, pension age, and average annual salary were used. Lost output was only calculated for victims, not offenders. The human capital assumption of "full employment" was used for the lost output calculation. "Full employment"
states each individual values his or her time equal to the wage he or she could earn on the open market. Therefore, if a victim is unemployed at the time of homicide, he or she is handled as if a full-time wage was lost (McIntosh, Clarke, Frew, & Louviere, 2010) . The average age of death was calculated yearly from the VRU data. The current pension age of 65 years, which coincides with the average retirement age in the United Kingdom (Office for National Statistics [ONS] , 2012) was used as the stopping point in calculating years of output lost.
Salary data on mean, annual, full-time income for Glasgow City was used from the Annual Survey of Hours and Earnings (taken from the ONS). Annual salaries were available yearly from 2002 to 2009. The annual discount period was calculated by subtracting the annual average age of death from the pension age. The present value of future income lost was calculated using a real discount rate of 3.5% (taken from HM Treasury). If the discount period was greater than 30 years, a discount rate of 3.0% was used for years 31+ (taken from HM Treasury). To calculate the annual total income lost, individual lost future income was multiplied by the number of deaths for the given year.
Incarceration Costs
Incarceration costs were calculated using data on annual incarcerations, inmate cost, and incarceration sentence length. The average incarceration time of 6 years was constructed The total cost of a criminal investigation was the sum of the following individual costs (not available separately): police officer salary, overtime, police force support salary, overtime, support services departmental expenses, identification parades, forensics, internal/external lab fees (including DNA processing), scene examination, casualty surgeon, vehicle/equipment hire, communications, interpreters, and other allowances.
Costs of Physical and Emotional Damages
The estimates of physical and emotional impact on victims, also displayed as intangible costs, were taken from Dubourg et al. (2005) . According to the authors, these estimates were an improvement on the Brand and Price (2000) estimates due to the new methodology used. There have been many different methods used for calculating the intangible costs associated with violence (see Table 1 ). WTP is a type of revealed preference study that asks individuals how much money he or she would be willing to part with to avoid a particular incident (i.e., a homicide or road accident). Value of Statistical Life (VSL) studies impute a cost of life from other areas, such as the job market. This can be done, for example, by comparing wage compensation to job risk (as jobs that are higher risk typically pay more) to determine what the personal value of a life is. As demonstrated in Table 1 Table 1 ).
Second, the approach used by Dubourg et al. was the most recent estimate of the intangible cost associated with homicide for Britain.
[ Table 1 about here]
Results

Lost Output Due to Homicide (Human Capital)
The itemization of the lost output calculations is presented in Table 2 .
[ Table 2 
Incarceration and Investigation Costs
The annual costs of incarceration and per homicide investigation costs are presented in Table   3 . The mean incarceration time served for homicide (including nonlife sentences) was 2,192 days (6.005 years). The average incarceration cost ranged from £179, 980 (2002) [ Table 3 about here]
Costs of Physical and Emotional Damages
The cost of physical and emotional damages ranged from £843,000 (2002) to £966,650 (2009). As costs of physical and emotional damages were directly modified from Dubourg et al. (2005) no individual table was created; however, the total annual cost for physical and emotional damages are shown under intangible costs in Table 4 .
Total Costs
The overall cost summary is presented in Table 4 . The cost per homicide had a range of £1.45 million (2002) [ Table 4 about here]
Discussion
The aim of the current study was to test a method based on the approach of Brand and Price (2000) to estimate preliminary costs of homicide in Glasgow. Until recently, the cost of 
Relevance to Policy and Practice
The Scottish Government has identified violence as a key policy issue and is committed to supporting violence prevention initiatives to combat Scotland's violent reputation. Thus, Scotland-specific cost estimates of homicide are necessary for economic analyses of violence prevention efforts, which can inform the decision-making process regarding public policy and practice (Waters et al., 2004) and allocation of resource (Swaray et al., 2005) .
More broadly, however, the study adds to the evidence base regarding the economic analysis 
Limitations of the Study
Although the current study has provided preliminary estimates for the cost of homicide in Glasgow, which may be more representative for Scotland, there are some differences between our methods and those applied to create estimates for England and Wales (Brand & Price, 2000; Dubourg et al., 2005) . First, those studies used a more thorough costing scheme. For example, within the category of criminal justice system (CJS) costs, they included the individual costs of police activity, prosecution, magistrates' court, crown court, jury service, legal aid, nonlegal aid defense, probation services, prison services, and other CJS costs and overheads. In contrast, our study employed only large encompassing categories (e.g., investigation costs) without a monetary breakdown for each category as a result of the way in which the necessary data was provided. Also, we did not include small value costs for homicides (e.g., health care expenditures, estimated at £708 per homicide by Dubourg et al., Due to its exploratory nature, this study was only able to calculate point estimates of the costs of homicide. As a result, not only were standard deviations in the data not available but statistical tests for significance could not be performed. Future work will need to examine fluctuations in the data, whether it is through statistical analysis or sensitivity analysis.
Finally, previous estimates (Brand & Price, 2000; Dubourg et al., 2005; Mayhew, 2003) have been based on the costs for a country rather than a single city as in the current study. Glasgow was considered an appropriate location to test the method and undertake preliminary analysis because it accounts for a disproportionate number of homicides in Scotland. While this focus on Glasgow may limit the generalizability of the findings to the whole of Scotland, it should represent a more reliable indicator of the cost of homicide than the figures for England and Wales and also highlights the necessity for Scotland-specific estimates.
Future Work
Continuing work on this project will address a number of the methodological issues raised during the creation of the preliminary estimates.
1. A new lost output calculation to account for natural death (i.e. not homicide related) in the population. This will aid the "full employment" until pension age assumption.
2. A better prediction of future incarceration costs for prison sentences that conclude beyond the study period.
3. Similar to Brand and Price (2000) and Dubourg et al. (2005) a thorough costing scheme will be utilized. This will allow for more accurate cost estimates as well as better comparisons to those estimates for England and Wales.
4. Costs related to perpetrators will be examined. Inclusion of these costs provides more complete estimates of the total cost of homicide and violence.
5. Scotland-specific estimates will be created for the costs of physical and emotional impact instead of continuing to use estimates for England and Wales.
6. Undertake sensitivity analysis to account for uncertainty in costs 7. The approach will be extended across Scotland and will account for more forms of violence (not just homicide).
Conclusion
In conclusion, homicide in Glasgow and Scotland as a whole represents a considerable health, social, and financial burden on individuals, families, and society. The implementation of attempts to prevent violence, while taking the toll on health and well-being as its focus, are often determined by cost. Until now, the cost of homicide in Scotland has often utilized 
